Vasodilator-stimulated phosphoprotein (VASP) is recruited into dendritic spines via G-actin-dependent mechanism and contributes to spine enlargement and stabilization.
Actin organization and dynamics are modulated by diverse actin regulators during dendritic spine development. To understand the molecular network that regulates actin organization and spine morphology, it is important to investigate dynamic redistribution of actin regulators during spine development. One of the actin regulators, vasodilator-stimulated phosphoprotein (VASP), has multiple functions in actin regulation and is known to regulate spine morphology. However, dynamics and temporal regulation of VASP during spine development have not been clarified. In this study, we performed time-lapse imaging of mouse hippocampal dissociated neurons to analyze the change in localization of VASP during spine development. We found that accumulation of VASP within spines precedes the start of persistent F-actin increase, which are temporally coupled with spine enlargement. Using domain deletion or mutation constructs of VASP, we revealed that the interaction with G-actin is important for the preceding accumulation of VASP. Furthermore, we showed that accumulation of VASP contributes to actin enrichment within spines and stabilization of spine morphology by dominant negative experiments. These data suggest that G-actin-dependent VASP recruitment has dual functions in spine development, enlargement and stabilization, through the interaction with actin and other cytoskeletal regulators.